
C0K)3 COOETCKHX 
COUHAnHCTHMeCKtlK 



rOCXflAPCTBEWbl^ KOMHTET 

no M306PETEHMHM H OTKPblTHflM 

npw ricHT cccp 



(19) 



SU„„ 1663179 A2 



(5i>5 _E 21 B : 29/10. 



OnMCAHME M30BPETEHM51 

K ABTOPCKOMY CBHAETEJIbCTBY 



(61)641070 

(21) 4700534/03 

(22) 11.04.89 
(46)15.07.91. Bion. fsfe 26 

(71) 8cecoK>3Mbiwi HayHHO-nccneAOBaTenbCKMM 

H npOeKTMWM MHCTMTyT HO Kpen/ieHWK) CKB3- 

JKMH M 6ypoBUM pacTBOpaM 

(72) A.B. HB3MOB 

(53) 622.245.4(088.8) 

(56) ABTopcKoe cswAeTe/ibCTBO CCCP 
641070. ui. E 21 B 29/00. 1979. 

(54) TMAPAB/IUHECKAR AO PH 14 PYIOIHAH 
TO/IOBKA 

(57) W3o6peTeHne othocmtca k He<t>TeAo6uBa- 
totuefl npoM-c™ ti npeAH33H3HCH0 j\nn 6ype- 

HWfl M 3KCn/iy3T3UMM BOA«HUX. He(}>TflHblX M 

raaoBbix cxaaxHH. Uenb - noBuuieHne 3<}>4>eK- 

THBHOCTM p360TW rVtAP^B/lMHCCKOM AOpHMpyK)- 

mefi ron-oaxM 33 cneT o6ecneMeHwa 
CTa6n/iw33UMn nonoxeHww noABMXHbix cexTO- 
poB bo BpeMfl pa6oTU. J\n* atoro eepxHiift m 



HUXHUM TOPUbl nOABUXHblX CGKTOpOB BbinO/1* 

HeHbi b npoAOflbHOMceMeHMH rHApaB/iMMecKow 
AopHwpyiomeia ro/iOBKM c oxpyrneHweM no pa- 
A^ycy. paBHOMy nonoBUHe aihhu noABWWHO- 
ro cexTopa b npoAO/ibHOM ceMeHuw c uenTpoM 

B paBHOyA3fl€HH0M OT BepXHerO H HMXHCTO 

topuob ceKTopa tomkc MaKCMManbHbiw A^a- 
MeTp b nonepeMHOM ceMeHnn pa6onei?i noaep- 

XHOCTH CeKTOpOB BWnO/lHGH H3 paCCTOflHWM , 

onpeAe/i«eMOM no m3tgm3tiimgckom 4>-ne. ot 
oepxHwx topuob cexTopoB. floc/ieAHwe b pa6o- 
mgm nonoMennw nepeMemsiOTca 6e3 nepexo- 

COB, 4T0 C03A3eT H3MBWrOAHeMUiHe yC/lOBHB 

pa6oTbi ceicTopoB w ynpyrow Tpy6naTO»?i Ana(J>- 
parMbi. yMeHbiuaeT oceBbie n paA^a/ibHue na- 
rpy3KM Ha AeTann ro/ioBxw w HKT. Ha kotopwx 
cnycKaeTcn ro/ioaxa, w noBwuiseT kshcctbo , 
pacujwpfleMoro nnacTbipp b o6csahovi Tpy6e. 
BbinonneHMe topuob cexTopOB no p3A*ycy mc- 
KnwMaeT aaxnuHMBaHne m o6pa30B3Hwe iconb- 

UeBOrO 3330P3 Me>KAy CeKT0p3MM M <J)/13HUeM 

b c/iyM3e noflopoTa cetaopoB. 3 wn. 



!43o6peTeHne othocmtca k Hect>TeAo6wB3- 
touieii npoMwuj/ieHHOCTM. b m3cthoctm k 6ype- 

HlltO H 3KCnny3TaUMM BOA«HWX. He<}>TflHUX M 

raaoBbix cxeaxMH yciaHOBKu nepeKpwea- 
Te/ie& b cKBa^KMHax c uenbio BOccTaHOB/ieHM» 

repMeTMMHOCTM 06C3AHblX KOAOHH. 

Ue/ibio M3o6peTeHna »B/ifleTC» noBwuie- 

HMe 34><J>eiCTHBHOCTM p360Tbl rMApaB/lMMeCKOW 

AOpHMpywmew ronOBKn 33 CMeT o6ecneMeHMfl 
cTa6n/in3aunH no/io*eHH» noABn*Hbix ceKTo- 
poB bo BpeMn pa6oTbi. 

Ha <t>ur. 1 cxeMaTMMHO npeACTaenens twa- 
paennsecKafl AOpHwpy»oiM3w ronoBKS. nonepe^- 
Hbift paapea; H3 4>wr. 2 - to )«e. c noeepHyTbJMn 
ceicropaMM b pa6oMeM no/iO)t<eHMM; na 4>nr. 3 - 
cxeMa cwn. AewcTByiomMx H3 ce^Top. 



FMAPaBi^eCKaa AopHMpyK)U4a« ronoBKa 
MMeeT no/iyio imaHry 1. na KOTOpyK) OAeTa 
ynpyran Tpy6M3T3» AM3<|>p3rM3 3. Me^Ay 
<t>/i3HMaMM 2 noMeiMeHbi noABMxnwe ceKTopa 

4. BepXHMM M HM>KHHM TOpUW CeKTOpOB. npM" 

/leraioiuue k <t>/i3HU3M. Bwno/iHeHw b npoAonb- 
hom ceneHwn AopHnpyK>meM to/iobkm co 
CKpyr/ieHweM no psA^ycy. paBHOMy no/iOBMHe 

AHMHbl CeKTOpS B npOAO/lbHOM nnOCKOCTM c 

ueHTpOM b p3BH0yA3/ieHH0M ot BepxHero n 
HMXHero topuob noABMXHoro cexTops tohkg, 
a MaiccuMa/ibHbiii A^aMeTp b nonepeMHOM ce- 
hghum rMApasnnHecKOM AOpHupyKDmewi rono- 
bkm pa6oHei4 noaepxHOCTu cexTopoB. 
KOHTaxTupyioiueM c pacujupaeMbiM nnscTbi- 
peM, Bwno/iHeH H3 paCCTO«HMH X OT BepXHMX 
TOPUOB nOABM)KHblX CeKTOpOB B npOAOAbHOM 
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ceMeHuii noc/ieAHwx. onpeAfc'»MeMGM a coot- 

B6TCTBHM CO C/ieAYK>lUeM 33BMCMM0CTbK)l 

X =^-H(0.3 +sln/3), 5 
W L - A^ MH a noABMXHoro ceKTopa b npo- 

AO/lbHOM n/IOCKOCTM.* 

H - paccTOflHue mokay npaMOfi. napa/J- 
zie/ibHOtt npoAO/ibHow ocm xopnyca, npoxoA»- 10 
inert sepea paBHoyAaneHHyK) ot BepxHero m 
HMXHero topuob noABMXHoro ceKTopa Tonxy. 
m TOMxort noABHXHoro ceKTopa, MaxcMManbHo 
YAa/ieHHoA ot npoAO/ibHow ocm xopnyca; 

fi - yron Hax/iOHa k n poAonbHOM ocm tha- 1 5 
paannMecxoC* AopHnpyioiAevi ronoBxu pa6oMea 
nooepxHOCTM noABMXHoro cexTopa. 

K noBepxHOCTM, npM/ieraiomeM k AMa<J>- 
parMe. xaxAoro BToporo noABMXHoro cexTopa 
npucoeAMHenw MeTa/i/insecKne n/iacTMHw 5. K 20 
nnacTMHdM co CTOponbi A^a<t>parMbi npncoe- 
AHHeHbi npoxnaA>cn 6 W3 nnoiHOM tkshm Tax. 
hto xpa« TK3HM BbicrynaiOT 3d xpaa nnacTHH 5. 

npM C03AaHMM AaB/ieHM« B yCTpOMCTBC, 

Tpy6M3T3fl Awa4>parMa 3 pacuuMpaeTCw m pa3- 25 
ABviraeT cexTopu 4 ao ynopa nepe3 nnacibipb 
8 b peMOHTupyeMyio Tpy6y 7. Flpn 3tom o6pa- 
3y»oiMMMC5i MexAy cexTopaM'w 6oxobow aaaop 
nepexpuBaeTcw BbicTynaiomMMw m3cta mm 
nnacxMH 5. xOTopue npMxcMMatOTcn AMa$par- 30 
mom k onopHUM noeepxHOCTflM cMexHwx cex- 
Topos, a xpaa npoxnaAOK noArM6ax)TCfl. 
3axpwBaa ocTasiuiiecfl 3d3opbi no xpanM n/ia- 

CTMH. npM npOTflrWB3HMH TO/IOBKM MCDG3 n/13- 

dbipb cexTopw 4 Bee BpeMn ociaiOTcw 35 
napan/ie/ibHbfMM ocm ro/ioaxM. (lpn 3axoAe 
(m/im BuxoAe) ronoBKM b n/iacTwpb 8 cexTopa 

Hax/lOHfltOTCJI no OTHOUJeHMK) K OCM rOHOBKM. 

npM 3tom MAeT To/ibxo nepepacnpeAeneHMe 
xnnHOBoro TopqoBoro 333opa y c AByxcTopon- 40 
Hero H3 OAHOCTOpOHHMtt 2y M axe. ho o6p330Ba- 
HMfl CKB03Horo xo/ibueaoro 3a3opa Me)KAy 
4)/i3HueM 2 w cexTopaMM 4 He npoMcxoAMT. a 
KHMHOBwe 3a3opw 3ano/iH«HDTC» npox/iaAxa- 
mm M3 TK3HM. BunonneHMe pa6oMew noBepx- 45 
hoctm, KOHTaxTMpyHDiueM c pacwMpaeM bIM 
nnacTbipeM noAonxnux cexTOpoa co CMeme- 
HMeM MaxcMManbHoro A^aMeTpa. npMBOAMT k 



mx napannenbHOMy nepeMemeHMK) b pa6oMeM 
nonoxenMM 6e3 nepexocoa, mto C03AaeT naM- 
BbiroAHeMUJMe ycnoBMn pa6oTw ai» ceKTopos 
m ynpyroM Tpy6M3T0M Ana<t>parMbi, yMeMbUjaeT 
oceswe m paAwa/ibHue HarpyaxM na Aeianw 
ro/ioaxM m HacocHO-KOMnpeccopHwe Tpy6w, 
na kotopwx cnycxaeTca ro/iOBxa, m noBuuiaeT 
xasecTso npMneraHMfl pacumpaeMoro n/iacTbi- 
pa k oBcaAHOM Tpy6e. 

Bwno/iHeHMe topuob cexropoB no paAwy- 

Cy MCK/lK)M3eT 33K/1MHMB3HMG M 06pa30B3HMe 

xo/ibueBoro 3aaopa mokay cexTopaMM m <J>/iaH- 

ueM b cnynae nosopoTa cexTopos. 

O o p m y n a M3o6p6T6HMfl 
r»ApaB/iMHecxafl AopHMpyjomaa ro/iOBK£f 

no 3bt. cb. rvfc 641070. OT/iMHaK>ma»c« 

TGM, HTO, C Ue/lbK) nOBblUJeHMfl 3<^<t>eKTMBHOCTM 

pa6oTbi rwApaB/iMHecxoM AOpHMpytoiueM rono* 
bkm 3a cnei o6ecneMeHM» ct36m/im33(4mm no/io* 
weHM» noABMXHbix cexTOpoa bo BpeM« 
pa6oTbi. aepxHMM m hvdkhmm TopMbi noABM)K~ 
hwx cexTopos BbinonneHbi a npoAo/ibHOM ce- 
m6hmm rMApaa^MHecxoM AopHMpynxue^ ronoexM cb 
cxpyr/i6HM€M no paA^ycy. pasHOMy nonosMHC aam - 
hm noABMXHoro cexTopa a ynOM^HyroM ceMe- 
hmm c uenTpoM b paBHoyAaneHHOM ot 
eepxHero m HM^nero topuob noA&MXHoro cex- 
Topa TOHxe. a MaxcMMa/ibHbiM AMdMeTp b none- 
peMHOM ceneHMM pa60MeM no Be pxhoctm 
noABM^KHbix cexTOpoa Bbino/iHen Ha paccTow- 
hmm X ot eepxHMx topuob noABM^KHwx cexTO- 
poa. onpeAenneMOM e cootbctctsmm co 
cneAywmeM 33BMCMMocTbK): 

X = ^-H(0.3 +sln/J). 

rAe L - A^MHa noABuxnoro cexTOpa b npo- 
AO/ibHOM nnocxocTM: 

H - paccTOflHne mokay npAMOfl. napa/i- 
nertbHOft npoAO/ibMOM ocm xopnyca. npoxoA"* 
lueii Mepe3 paBHoyAaneHnyK) ot Bepxnero m 
HM^Hero topuob noABMXHoro cexTopa TOMxy, 

M TOMXOM nOABMXHOrO CeXTOp3. M3XCMM3/1bHO 

yAaneHHOM ot npoAonbHOM ocm xopnyca; 

P - yro/i nax/ioHa x npoAO/ibHOM ocm tma* 
paBnMMecxoM AopnMpywmeM to/iobkm pa6oneM 
noBepxHOdM noABMxnoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2;/ max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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Fig. 4 
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